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19 February 1970

MEMORANDUM FOR: Chief, Research % Engineering Division

1. T have reviewed the sltuation concerning the pre-heat fe ture and

9%0 Split Format

Light Table,and ite snticipated use on the

500, There seems to

be 8 great deil of confusion in this area. In an ettempt to resolve this
eonfusion, I have discussed this with the project officerson the 940 and

1540 Light Tables, | Fespectively.
‘ _In addition. I have contacted| Chief Engineer at
25X1 The situation appears to be asz Joilcws: L

instability of the light source.

positives.

able flickering. .

involved. In the originel installation,
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#. The 940 Split Format Light Table hag a 3,000 foot lambert
light source. In order to permit the light source to operate in the
higher intensity r nge without e cessive external heet, a liquid
eoolant system was introduced in the form of a jacket surrounding the
lamp cofls, While this ligquid coolant system solved certaln heating
problems, it created :n additional problem in that the presence of the
eooling liguid prevented the cool cathode light source from quickly
reaching 1ts optimum operating temperature, thereby, resulting in

b. This slow rise to operating temperature his two adverse
effects. DBoth resulting from instebility of the light source. (1)
the light has a tendency to flicker when operated at low Intensity.
Low inteneity is necessery when viewing low denslty transparencies.
(2) The 1ight takes longer to reach maximum ocutput; i.e., 3,000 foot
lamberts. High intensity 1s necessary when viewing high density -

2. The cold cathode lamp operates best at ubout 105°F. If the tem-
perature rised mich above 1357, the efficiency quickly falls off, requiring
more and more current to produ-e less and less light. Below 1057 the
mecury tends to condense and puddle in the tube, resulting in an unstable
condition, This lack of stability results in poor efficlency and unaccepte-

3. There is some question as to the efflclency of utilizing the pre-
heat feature with regard to reaching maximum brightness more expeditiously.
This appears to be related more to poor en%ineering than to the actual theory

did not have the pump
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eirculating when the pre-heat feature was on, thereby, depending exclusively
upon convection--which would have been almost non-e istent; however, when
the lamp was turned on the pump was started and the pre-heat feature
spparently did help to steblize the lamp <t the low intensity ranges earlier
than would have been true 1f the pre-heat feature had not been avallsble.

It is, in effect, an auriliary heater. “The pre-heat feature wae apparently
successful for one epplication but unsuccessful for the other.

4, The current 1540 Light Table has two pre-heat units of 125 watts
each, The pump will run all of the time the pre~heat units are on.
uges a combination of pre-heat units and fans, thermostatically controlled,
to maintain the lamp as close as possible to 2 standard 105°; i.e., that
temperature at which the lamp operates most efficiently. [:::::::;]is not
sure that two-pre-he:t units are necessary. E-perimentation may indicate
th:t we can delete one of the unite. Theory still indlecutes that n
efficlently engineered pre-heater might increase overall efficlency and

im quir e light to reach maximum brightness. It

would sppear that deleting the pre-heat feature would not prove advisable
pecause it could greatly increase the instability of the lamp, particularly

in the low intensity ranges where this would be manifested as unacceg?able
visual flicker. As 1 consequence, It does not seenm realistic to follow thie
wnoh 8t thiz time, Tre problem mc described in FSD'e memo was greatly

over shmplified and 414 not address the total problem. Thers are still too

weny upanewered questions.

%, I would make the T 1lowing recommendations, T at, when D has
congpletely evaluated tbef%:::::f%:hskﬁ Light Table, ESD perform come
additional caleulations and experiments to determine the following:

&, Bes if one of the two pré-heat unite can be delated by checking
yesponse with £irst both and then only a single unit working.

b, Disconnest the pre-heat feature entirely to determine the
pange and magnitude of any #1ickering problem that may result from
the potential instabllity of the light source in the lower intensity

ranges,

g, Determine the efficiency of the néw pré-ﬁeat engineering
design towerd reaching high Intensity output quicker by compering
against the old prototype.

P
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SUBJECT': Pre-Heat Feature

. @, Determine the actual current drain of the lamp alone vice
lemp end pre-heat features,

e :i;k‘ékte:mine the maximum current drain of the tgble if all of
the items that can operate concurrently do operate concurrently--
including etarting loads.

6, ¥xperimental deta resulting from these investigations should go
& long way towards dispelling the current confusion in thie area.
[;::%f:;Lﬁoea not have calculations or data covering any of these problems;
since, theirs is--to all practical purposes--an emperical approach to
sngineering, id mske one statement which could not be verified,
but on the surface mekes sense, [:;;:::::::]f%els that a pre-hest festure 25X 1
15 & more efficient method of reaching operating temperature within a
given time frame; since the heat has to come from somewhere. The alter-
rative would be to pump vastly increased amounts of current into the lemp
i1teelf; in effect utillzing it as a "low efficiency” heater.
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